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(54) VIDEO CAMERA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a dynamic range of 
a sensor from getting smaller than that of the video camera 
whose frame rate is fixed, in the case that the frame rate is 
selected lower In the video camera whose frame rate can be 
changed. 



SOLUTION: The variable speed video camera that is 
provided with a CCD 1 and whose frame rate is variably 
adjusted Is provided with a Vsub controller 7 that controls 
an operating point of the CCD 1, and the Vsub controller 7 
changes the operating point of the CCD 1 depending on a 
frame rate to adjust a dynamic range of horizontal and 
vertical registers and a sensor. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention is provided with a solid state image pickup device (CCD), and 
relates to the video camera which picturizes the image of a photographic subject with this solid 
state image pickup device. 
[0002] 

[Description of the Prior Art] Conventionally, the video camera provided with the solid state image 
pickup device (CCD) is proposed. In this video camera, the image of a photographic subject is 
formed on the acceptance surface of a solid state image pickup device with a taking lens. And this 
image is picturized by a solid state image pickup device. A solid state image pickup device changes 
the optical information of the image of a photographic subject into an electrical signal, and outputs 
it. 

[0003]This solid state image pickup device is a cycle according to a predetermined frame rate, and 
incorporates the information on the image of a photographic subject. The cycle defined by this 
frame rate is usually 30 frames (60 field) in 1 second. 

[0004] 

[Problem(s) to be Solved by the Invention]By the way, in the above video cameras, a frame rate can 
be changed by changing the clock frequency of the driving timing generation circuit of a solid state 
image pickup device, if a frame rate is changed — the fi-ame number per second — an increase — 
or if it can be made to decrease and a frame number is made to increase, a high-speed frame rate 
video camera is realizable. 

[0005] However, even if a frame rate is changed and it makes the frame number per second increase, 
the dynamic range of a solid state image pickup device does not change In connection with it. 
Therefore, also in the highest clock frequency that may be chosen, when change of a frame rate is 
enabled, it is necessary to set up the dynamic range of a sensor so that a vertical and horizontal 
transfer register may not be saturated. 

[0006] For this reason, in this video camera, there was a case where the dynamic range of a sensor 
became small, like usual speed of per second 30 etc. frames (60 field) etc. as compared with the 
video camera of a stationary type [ frame rate ] at the time of operation by a low clock frequency. 
[0007]Then. in the video camera in which this invention is proposed in view of the above-mentioned 
actual condition, and the frame rate was made as change is possible. When a frame rate is made low, 
it is going to provide the video camera made as [ become / the dynamic range of a sensor / as 
compared with the video camera of a stationary type / frame rate / small ]. 
[0008] 

[Means for Solving the ProblemjIn an adjustable-speed video camera which this invention can be 
provided with a solid state image pickup device, and can carry out the good abnormal-conditions 
paragraph of the frame rate since an above-mentioned technical problem is solved, A control means 
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which controls the operating point of a solid state image pickup device is established, according to a 
frame rate, the operating point of a solid state image pickup device is changed, and a dynamic range 
of a horizontal and vertical register and a sensor is adjusted with this control means. 

[0009] 

[Embodiment of the Invention]Hereafter, an embodiment of the invention is described, referring to 
drawings. 

[OOlOjIt has CCD(solid state image pickup device) 1, and the video camera concerning this invention 
is constituted, as shown in drawing 1 . On the acceptance surface of this CCD1, the image of a 
photographic subject is formed with the taking lens which is not illustrated. CCD1 picturizes the 
image of a photographic subject, changes optical information into an electrical signal, and outputs it. 
[001 1]It is quantized by A/D converter 2, and the output signal from CCD1 is usually changed into 
speed by the frame rate converter 3 using a memory etc., and is sent to the encoder 4 by it. The 
encoder 4 changes into format video the signal sent from the frame rate converter 3, and outputs it. 
The output signal from the encoder 4 is sent to the monitor which is not illustrated, it is displayed 
as a picture, or is sent to the VCR which is not illustrated, and is recorded on recording media, such 
as videotape. 

[0012]CCD1 is driven by the driving clock generated with the timing generator 5. The timing 
generator 5 is a clock according to the frame rate specified with the system controller 6, generates 
a driving clock and sends it to CCD1. That is, in this video camera, via the system controller 6, a 
frame rate can be changed free and not only usual speed photography of 30 etc. frames (60 field) 
etc. but high-speed photography with more frame numbers for 1 second can be performed in 1 
second. 

[0013]By the way, the dynamic range of CCD1 is governed by the smallest thing of each dynamic 
range of a sensor, a vertical register, and a horizontal register. When the dynamic range of a sensor 
is dominant, become a white clip natural as a picture, but. Since the dynamic range of a horizontal 
register and a vertical register becomes small compared with the dynamic range of a sensor when 
transfer clock frequency goes up, it sweeps, remnants come out, what is called horizontal length and 
vertical length occur as a picture, and image quality deterioration happens. 
[0014]Then, the optimal dynamic range can be obtained by controlling the dynamic range of a 
sensor, enlarging a dynamic range on low frequency according to transfer clock frequency, and 
making a dynamic range small on high frequency. And control of the dynamic range of a sensor can 
be performed by controlling the Vsub voltage (substrate potential) of CCD1. 
[0015]This video camera has the Vsub controller 7 for controlling the Vsub voltage of CCD1. This 
Vsub controller 7 supplies the optimal Vsub voltage set up beforehand to CCD1 according to the 
frame rate specified with the system controller 6. 

[001 6]It has the data table 8 and D/A converter 9, and the Vsub controller 7 is constituted, as 
shown in drawing 2 . The data for generating the optimal Vsub potential in each frame rate is set to 
the data table 8, and data is loaded to D/A converter 9 according to the frame rate specified with 
the system controller 6. And in D/A converter 9, according to the data loaded from the data table 8, 
the optimal Vsub potential is generated as analog voltage, and CCD1 is supplied. 
[0017]Thus, in [ the Vsub potential of CCD1 is controlled according to a frame rate, and ] this 
CCD1, The optimal dynamic range can be obtained by enlarging a dynamic range, when transfer 
clock frequency is low, and making a dynamic range small, when transfer clock frequency is high. 
Therefore, when constituted as an adjustable-speed video camera, a frame rate is the image quality 
to which it is comparable to a stationary type video camera, speed photography is usually possible 
for it, and this video camera can usually perform both speed photography and high-speed 
photography good. 
[0018] 

[Effect of the InventionjAs mentioned above, in the video camera concerning this invention, 
according to a frame rate, the operating point of a solid state image pickup device can be changed 
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by a control means, the dynamic range of a horizontal and vertical register and a sensor can be 
balanced, and the optimal dynamic range can be obtained. Therefore, a frame rate is the image 
quality to which it is comparable to a stationary type video camera, and this video camera has the 
flexibility which speed photography is usually possible and can usually perform both speed 
photography and high-speed photography good, though it is an adjustable-speed video camera. It 
becomes unnecessary therefore, to usually use two sets of video cameras, the object for speed, and 
the object for variable speeds (for high-speed), properly like before. 

[0019]Namely, also in the case where are the video camera made as change of a frame rate is 
possible for this invention, and a frame rate is made low, The video camera made as [ become / the 
dynamic range of a sensor / as compared with the video camera of a stationary type / frame rate / 
small ] can be provided. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Have a solid state image pickup device, are an adjustable-speed video camera which can 
carry out the good abnormal-conditions paragraph of the frame rate, have a control means which 
controls the operating point of a solid state image pickup device, and the above-mentioned control 
means, A video camera changing the operating point of a solid state image pickup device, and 
adjusting a dynamic range of a horizontal and vertical register and a sensor according to a frame 
rate. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing the composition of the video camera concerning this invention. 
[Drawing 2] It is a figure showing the composition of the above-mentioned video camera. 
[Description of Notations] 

1 CCD and 5 A timing generator and 6 A system controller, 7Vsub controller 



[Translation done.] 
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